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Abstract
The study of the influence of the autonomic nervous system on the course of pregnancy, childbirth and fetal state remains
relevant. Changes in the parameters of electroencephalography may be detected long before the onset of clinical symptoms
in the complicated course of pregnancy.
The objective of the research was to evaluate electroencephalography in women with placental dysfunction and gestational
complications taking into account the type of psychological component of gestation dominant.
Materials and methods. Electroencephalography was performed in 60 pregnant women at the age of 19 to 45 years with
gestational hypertension and fetal distress during pregnancy. The main group included 40 patients, who were stratified
according to the type of psychological component of gestation dominant: 10 patients with euphoric type, 20 pregnant
women with anxious and depressive type, 10 patients with hypogestognostic type. The comparison group comprised 20
patients with optimal type of psychological component of gestation dominant and normal course of the first half of pregnancy.
The assessment of psychological component of gestation dominant was carried out according to the method proposed by
Dobriakov I.V. - ”Pregnant woman attitude test”. Registrations, spectral and coherent analysis of electroencephalography
were performed using BrainTest-24 hardware and software complex.
Results and discussion. Electroencephalography of the patients of the comparison group was in line with current concepts
regarding the physiological norm. In the main group, there were the following changes in electroencephalography: non-
sinusoidal forms of alpha-oscillations (77.5%), high index of fast rhythms, flashes of spike waves under load, disturbances of
the frontal occipital gradient with the focus on the anterior sections of the hemispheres.
Conclusions. The use of electroencephalography in women with different types of psychological component of gestation
dominant in case of progressive placental dysfunction and preeclampsia on its background allows identifying characteristic
changes, modifying the program of therapeutic measures, differentiating obstetric tactics and terms of delivery.
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Problem statement and analysis of the
latest research
The psycho-emotional state of pregnant women along with
other obstetric and gynaecological and somatic factors plays a
significant role in the etiopathogenesis of gestational compli-
cations [1]. Increased anxiety, mental exhaustion and asthenic
symptoms cause a decrease in the stress resistance of the
organism, lead to changes in the autonomic status and the for-
mation of autonomic dysfunction [2]. As a result, the stressful
psycho-emotional status at the stage of the preconception
preparation arranges a background that initiates the patholog-
ical course of pregnancy and the development of placental
dysfunction, premature delivery, preeclampsia and antenatal
hypoxia of the fetus.
During pregnancy, all functions of the body undergo changes
and adaptive reorganization, which leads to the activation of
the autonomic nervous system (ANS) as one of the most
significant in providing compensatory processes in mother-
placenta-fetus systems [3]. According to a number of studies,
the ANS is severely stressed in the process of pregnancy due
to the anatomical and functional affinity of higher autonomic
centers, structures of psycho-emotional regulation and centers
for the regulation of reproductive function [4].
The degree of defect severity determines the course of
pregnancy, labour and the state of the newborn; the dysfunc-
tion of this system can cause disadaptation of adequate hor-
monal, immune and homeostatic state of a pregnant woman&rsquo;
s body [5, 6]. Considering the role of the ANS in the forma-
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tion of emotions, the study of the psycho-emotional state of
pregnant woman in case of complicated pregnancy, taking
into account different types of psychological component of
gestation dominant (PCGD) is of particular interest. Scientific
research data concerning this problem are rather controversial
and insignificant nowadays [7].
According to the literary, the characteristics of the bioelec-
tric activity of the brain is reflected in the mechanisms that
provide adaptive and regulatory responses and conditions at
different levels of the central nervous system (CNS) [8]. In
addition, in case of complicated course of pregnancy, changes
in electroencephalography (EEG) parameters may occur long
before the onset of clinical symptoms [9], whereas a timely
diagnosis of the brain tissue dysfunction in women with dif-
ferent types of gestation dominant, in our opinion, may create
preconditions for modifying the preconception preparation
program and applying adequate therapeutic measures in the
process of monitoring pregnancy.
The objective of the research was to evaluate the elec-
troencephalographic parameters that characterize disturbances
in the functioning of the CNS in women with placental dys-
function and gestational complications on its background,
taking into account the type of PCGD.
1. Materials and Methods
Electroencephalographic examination was performed in 60
pregnant women at the age of 19 to 45 years with gestational
hypertension and fetal distress. The main group consisted of
40 patients, who were stratified according to the following
types of PCGD: 10 patients with euphoric type, 20 pregnant
women with anxious and depressive type, 10 patients with
hypogestognostic type. The comparison group consisted of
20 patients with optimal type of PCGD and the physiological
course of the first half of pregnancy.
Exclusion criteria were craniocerebral trauma, epilepsy,
history of mental illnesses, severe somatic pathology and the
patient&rsquo; s refusal to participate in this research.
The experimental psycho-diagnostic study was conducted
by a certified psychologist in the Centre for the Conscious
Paternity ”Divia” on a voluntary basis. The study included
women at different stages of pregnancy. The assessment of
PCGD was carried out according to the method proposed by
Dobriakov I.V. - ”Pregnant woman attitude test” [10]. To eval-
uate the state of the ANS, a computer cardiointervalography
with the study of the parameters of variational pulsometry and
spectral analysis was used. In parallel, the psychodiagnostic
”Dating Questionnaire” and projective drawing method ”Me
and My Child” by Filipova G.G. were carried out with the aim
of clarifying and obtaining more reliable data [11]. Registra-
tions, spectral and coherent analysis of EEG were performed
using BrainTest-24 hardware and software complex. There
were used the monopolar EEG registration method and the
”10-20” scheme in the symmetrical frontal, temporal, central,
parietal and occipital areas at rest with closed eyes for 15 min-
utes in the frequency band from 0.1 to 30 Hz and the frequency
of the 160 Hz digital analogue discretization for each of 14
channels. The result of the recording was evaluated visually
and using the spectral analysis. The visual analysis included
evaluation of the severity of dysfunction changes in the bio-
electric activity of the brain, the presence of local disturbances
of corneal electrogenesis, the degree of severity of the basic
rhythm, the characteristics of the alpha rhythm (frequency,
amplitude, severity of modulation), stability and waveform
shape of oscillations (sinusoidal or spike, frontal occipital gra-
dient), the characteristics of the beta rhythm (severity, zonal
distribution, frequency and amplitude), the presence of slow-
wave activity of the theta and delta ranges and the nature of
the distribution, the regional amplitude differences, the pres-
ence of epileptiform activity. The calculation of the power
and coherence spectra was performed in the frequency range
of theta (4-7 Hz), alpha (8-13 Hz) and beta (14-30) rhythms
of EEG. Then, the average values of EEG power spectrum for
each allocation, as well as the coherence of electrograms in all
rhythmic ranges of leads were calculated. Statistical analysis
of EEG spectral characteristics, as well as the coherence indi-
cators was performed using multivariate dispersion analysis
in the standard package of software programs Statistics 6.
2. Results and Discussion
It should be noted that despite numerous studies of this prob-
lem, information on autonomic regulation during high-risk
pregnancies is not sufficiently specified and insignificant,
which explains the relevance of studying the effect of the ANS
on the course of pregnancy, childbirth and fetal status. In our
study, the confirmation of the role of the ANS in the group of
patients suffering from gestational hypertension with anxious
and depressive type of PCGD served a decrease in the heart
rate variability in comparison with healthy pregnant women,
which could be regarded as a result of excessive activity of the
sympathetic division of the ANS in this category of patients
[1]. The study demonstrated autonomic dysfunction in 2.5%
of patients; the prevalence of parasympathicotonia and the
decline in the reactivity of the ANS was noted. At the same
time, the study of the psycho-emotional status showed an
increased level of asthenia, depression, anxiety and hypochon-
dria. Patients with euphoric type of PCGD and hypertensive
disorders at rest and during physical activity showed higher
sympathetic activity and lower parasympathetic activity.
The analysis of bioelectric activity of the brain demon-
strated that EEG in patients of the comparison group (”physi-
ological pregnancy”) corresponded to modern ideas regarding
the physiological norm. When comparing the characteristics
of the background activity of patients in the main group, it
should be noted that there was a significant difference in the
interpretation of EEG results, namely: the dominance of alpha
rhythm in patients with anxious and depressive type of PCGD
(85.0% of women vs. 15.0% of women in the comparison
group, p&lt; 0.05), non-sinusoidal forms of alpha-oscillations
(77.5% of women of the main group), high index of fast
rhythms, flashes of spike waves under load, disturbances of
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the frontal-occipital gradient with the focus on the anterior
sections of the hemispheres.
It should also be noted that the regional amplitude differ-
ences were smoothed in 62.5% of patients of the main group
as compared to 15.0% (n = 3) of the examined women in the
comparison group; in 7.5% (n = 3) of pregnant women (with
depressive type of PCGD), there were observed epileptiform
complexes, while such cases were absent in the comparison
group, and pathological forms of bioelectric activity were
expressed mainly in the anterior-temporal areas of the brain.
In the main group, the frequency of biliary and synchronous
activity of the alpha frequency range, the decrease in the power
of the alpha range of the occipital and parietal lobes, and the
increase in the beta range in the anterior-temporal areas pre-
vailed by practically 2.0 times as compared to the data of the
comparison group.
The obtained results testified to the presence of signifi-
cant changes in the cranial bioelectric activity in women with
gestational hypertension and fetal distress during pregnancy
in correlation with certain types of PCGD, namely: anxious
and depressive types. The disorganization of alpha rhythm,
spike alpha-oscillations, and increased beta-band strength
were the reflection of the excitation and activation of the
reticulo-cortical system of such women. The activation of the
limbic-cortical system was indicated by the synchronous theta
activity in the anterior regions of the cerebral cortex and the ac-
companying increase in the power spectrum of the theta range,
while the increase in bilaterally-synchronous slow-wave ac-
tivity reflected the involvement of the reticulo-cortical system
in this process. The activation of the thalamic-cortical system
and the activating effect of the mesencephalic reticular forma-
tion were evidenced by the synchronization of alpha rhythms
and their spatial redistribution with disturbances of zonal dif-
ferences, as well as reduction in the power spectrum in the
occipital and parietal lobes. The most prognostically undesir-
able EEG symptom complex during gestational hypertension
on the background of placental dysfunction is the appearance
of spike waves and spike wave - slow wave complexes be-
ing typical for brain oedema and convulsive readiness. The
differences in the analysis of EEG reflected the impaired in-
tegration between nonspecific activating and synchronizing
systems of the brain, that disturbed the mechanisms of brain
homeostatic adaptation. According to the analysis of EEG in
pregnant women with anxious and depressive type of PCGD
on the background of complicated gestational hypertension
during pregnancy as compared to the group of patients with
a physiological norm, there were significant differences in
coherence parameters with a decrease in their levels in the
range of fast frequencies, which was closely related to the
data of the existing research concerning the role of neurogenic
factors in the development of gestational complications, in
particular preeclampsia [9, 10].
For healthy pregnant women, a typical nature of EEG cor-
relation with a high level of interconnection of the cerebral
hemispheres is characteristic. Patients with complicated preg-
nancy, especially those with anxious and depressive type of
PCGD, are characterized by significantly lower coherence in
the alpha band frequencies of the temporal and central areas on
the background of its weakening in other frequency bands (the
maximum differences are observed in the left hemisphere),
which may reflect the enhancement of activating influence
of limbic-diencephalic structures due to the increase in af-
ferent impulses from the area of the mild-placental complex,
namely pathological stable connections of non-cortical struc-
tures are formed, that disturbs its co-operative functioning in
this category of patients.
The conducted studies revealed cases of more favourable
course of pregnancy in patients with hypertension, namely
the activation of protective mechanisms of adaptation of the
somnogenic type. The progression of gestational hyperten-
sion was characterized by significant strain of adaptive mech-
anisms of the brain that manifested itself as a high level of
anxiety, hormonal, immune and metabolic disorders, as well
as low-amplitude type of electroencephalogram or the pres-
ence of high-amplitude background alpha rhythm. Patients
with severe pregnancy course and depressive type of PCGD
(pregnancy ended with preterm birth or negative perinatal con-
sequences) were characterized by the strain of brain adaptive
mechanisms. It should be noted that the complications de-
pended on the type of autonomic dysfunction. Thus, in the
somatoform disorders of the ANS of the hypotonic type, the
pregnancy was more often complicated by gestational oedema,
and in the somatoform disorders of the ANS of the hypertonic
type, it was complicated by the risk of preterm birth, severe
preeclampsia and fetal distress.
Thus, despite the contradictory opinions concerning the
state of the ANS and its role in the genesis of gestational
complications, the results obtained confirmed changes in the
functional tonus of the ANS divisions in patients with differ-
ent types of PCGD. On the one hand, inadequate autonomic
regulation of the tonus in the ANS division of women with
euphoric, anxious and depressive type can be a factor that
initiates gestational complications, and, on the other hand, it
is a marker of the maternal health problems. The character-
istics of the ANS can be used as a criterion for assessing the
pathogenetic mechanisms of pregnant woman adaptation that
offers us new perspectives in treating pathology in pregnancy
by affecting the CNS.
3. Conclusions
Thus, the use of EEG in women with different types of PCGD
in case of progressive placental dysfunction and preeclampsia
on its background allows identifying characteristic changes
in bioelectric activity of the brain, while the quantitative char-
acteristics of the reactions in patients with anxious and de-
pressive type of PCGD and co-existent abnormalities in the
neurological status serve as a prognostic value, that allows
modifying the program of therapeutic measures, differentiat-
ing obstetric tactics and terms of delivery.
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